Effect of hepatocarcinogens on epoxide hydrolase and other xenobiotic metabolizing enzymes.
Hepatocarcinogens cause marked biochemical changes in the liver at short intervals after administration. The studies described were designed to investigate the effects of hepatocarcinogens and hepatotoxicants on the microsomal mixed function oxidase system. DT-diaphorase and epoxide hydrolase. Following 5 day p.o. treatment of male F-344 rats with aflatoxin B1 (AFB), 2-acetylaminofluorene (AAF), technical grade dinitrotoluene (DNT), or 2,4-diaminotoluene, microsomal cytochrome P450 dependent enzyme activities were depressed while epoxide hydrolase activity was markedly elevated (3-8 times control). Diethylnitrosamine (DEN) given at 5 mg/kg/day and DL-ethionine at 1000 mg/kg/day failed to increase epoxide hydrolase. 3-Methylcholanthrene, methylnitrosourea, carbon tetrachloride, bromobenzene and vinyl chloride all failed to increase epoxide hydrolase activity. Using 3 daily i.p. injections, dose-response relationships for increases in epoxide hydrolase were generated for the hepatocarcinogens. With the exception of p-dimethylaminoazobenzene (DAB) and DEN, the carcinogens studied produced log-linear dose response curves for increase in epoxide hydrolase. Both DEN and DAB caused increases in epoxide hydrolase but classical sigmoidal dose-response curves were not obtained. The order of potency for increasing epoxide hydrolase was AFB greater than AAF greater than 2,6-dinitrotoluene greater than 3'-methyl-N,N-dimethyl-4-aminoazobenzene greater than DNT greater than 2, 4-dinitrotoluene. The slopes of the linear portions of the log dose-response curves were not statistically different from the slope of the dose-response curve obtained with AAF suggesting that structurally diverse carcinogens elicit increases in epoxide hydrolase by a common mechanism.